Abstract This paper examines industry-level responses of manufacturing employment in the context of globalization using a large sample of developed, developing, and transition economies. We find that developing countries need atypically high rates of value-added growth (about 10 %) to increase manufacturing employment appreciably (about 4 %). The employment benefits of export orientation are also modest even in "comparative advantage" industries of developing countries. However, diversifying the export basket contributes significantly to employment growth, particularly in the medium-and high-technology industries. Import competition does not undermine employment growth in low-technology industries of developing countries while it displaces jobs in the same industries in Organisation for Economic Co-operation and Development (OECD) and transition economies. For developing countries, import-induced job losses are higher in the more capitalintensive medium-technology industries. Jobs in high-technology industries are less sensitive to imports with positive relationships observed in the OECD. Investment also complements job creation in low-technology industries of developing countries that have yet to industrialize. JEL codes: J21, L60, O14, O25
Introduction
Economic development and poverty reduction in developing countries depend critically on access to gainful job opportunities. The World Bank's 2013 World Development Report highlighted the broader socioeconomic significance of jobs that transcend the private returns to employment (World Bank 2012) . Employment in formal sector manufacturing, the focus of this paper, receives special attention from policymakers and researchers partly because it provides relatively stable and better paying jobs. Such desirable attributes of jobs deserve emphasis as the bulk of employment opportunities in developing countries are created by small firms in the unregistered sector where earnings are typically unsteady and job-related benefits are nonexistent (World Bank 2012; Goldberg and Pavcnik 2003) .
While a number of studies underscore the critical role of industrial progress and diversification for economic growth (Hausmann et al. 2007; Jones and Olken 2005; Imbs and Wacziarg 2003) , the labor market implications of industrialization and diversification are not entirely clear partly because such processes are taking place in the context of increasingly globalized economies. Uncertainty about employment prospects also arises from recent episodes of "job-less" economic growth experienced by both developed and developing countries at least in the short to medium runs (Caballero and Hammour 1997; Kapsos 2005) . In fact, many developing countries grapple with persistently high unemployment rates, especially in urban areas, in spite of more open and growing economies. Overcoming constraints to economic growth and exports therefore does not seem to guarantee satisfactory labor market outcomes. A recent review of empirical studies from semi-industrialized developing countries by Goldberg and Pavcnik (2007) shows that trade liberalization has been accompanied by rising wage inequality contrary to the expectation of more favorable outcomes for low-skilled workers. Evidence is still lacking on the more pressing issue of unemployment and global integration particularly in developing countries. The limited empirical literature coming mainly from developed countries provides a mixed picture on the employment effects of trade liberalization as discussed later in this paper.
Labor economists assert that strict labor market regulations are among the main culprits for slow employment growth (Botero et al. 2004; Haltiwanger et al. 2008 ). The assumption is that employers respond to restrictive hiring and firing regulations with lackluster job creation, investing instead on productivity enhancing activities (Caballero and Hammour 1997) . However, Freeman (2010) and World Bank (2012) report only modest, if any, impacts of labor market regulations in developing countries partly because of weak enforcement of regulations.
1 Concurrent with trade liberalization, most developing countries have also been relaxing labor laws during the 1990s (Goldberg and Pavcnik 2007) further attenuating the potential explanatory power of labor market institutions. Over the last decade or so, economists began to explore firm heterogeneity in size, productivity, and export orientation to better understand the mechanisms through which trade openness may affect labor market outcomes. More recent trade theories extend the Meltitz (2003) model with heterogeneous firms by introducing labor market imperfections arising not as such from hiring and firing regulations but from search frictions, efficiency wages, or firm-specific wage bargaining. Leading contributions in this regard include Egger and Kreickemeier (2009) , Helpman et al. (2010) , Felbermayr et al. (2011a) , and Davis and Harrigan (2011) . These new models highlight the conditions under which trade openness could increase wage inequality and the unemployment rate. This marks a significant improvement over comparative advantage and intra-industry trade models whose implications often do not match observed labor market outcomes.
While the abovementioned theoretical contributions inspire the empirical analysis in this paper, some of their restrictive features need to be addressed. For instance, potential differences in the labor market effects of trade for developed and developing countries are often ignored mainly because of the focus on intra-industry trade among countries with similar economic structures.
2 Similarly, variation in industry-level responses to trade reforms cannot be inferred directly from the latest trade models given their emphasis on equilibrium unemployment rate and wage inequality. However, the controversies surrounding trade liberalization arise primarily from divergences in economic structure and patterns of specialization across countries. The empirical approach in this paper therefore addresses such differences by using industry-level analysis of employment for countries with dissimilar economic structures. As compared to the large empirical literature on the productivity and wage inequality effects of globalization, studies that address its employment effects are rare and differ remarkably on a number of dimensions. These include differences in response variables, levels of aggregation, measures of trade openness, and data sources and quality, which complicate meaningful comparison of the existing evidence and the lessons to be drawn. This paper contributes to this literature by estimating a labor demand model for a large sample of developing, transition, and developed countries observed over the period [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The model examines industry-level responses of manufacturing employment to changes in market demand, factor prices, and trade openness as well as investment and export basket diversification. We use four-digit International Standard Industrial Classification (ISIC) industries that are matched with trade flows from 72 countries. The analysis allows model parameters to vary across regional labor markets and industry categories at different level of technological advancement. We also use country-and industry-specific instrumental variables to address endogeneity problems that often undermine estimation of labor demand models.
As a preview of our results, we find a negative wage elasticity of labor demand that tends to decline in industries with relatively high labor share of output. Growth in demand increases manufacturing employment although the elasticity is far less proportionate such that developing countries may need to achieve atypically high rates of valueadded growth (about 10 %) to increase employment by about 4 %. While demand and own-price elasticities of labor demand are remarkably similar across all countries and industries, systematic regional differences emerge in the labor market implications of trade openness. The employment response to trade openness also depends crucially on the technological composition of industries. Export orientation has at best modest employment benefits even in "comparative-advantage" industries of developing countries, while it tends to slowdown job destruction in low-technology industries of Organisation for Economic Co-operation and Development (OECD) countries. However, we did not find employment reducing effects of exports as implied by recent trade theories. Import penetration does not reduce employment growth in low-technology industries of developing countries while it leads to substantial job displacement in the same industries in the OECD. For developing countries, import-induced job losses are relatively high in the more capital-intensive medium-technology industries. Diversification of the export basket boosts job creation particularly in skill-intensive industries of both developed and developing countries. For countries that have yet to industrialize and become accomplished exporters of manufactures, investment has a strong complementary effect on employment.
The rest of the paper is organized as follows: Section 2 outlines the theoretical perspectives that inspire our labor demand model and provides a review of existing empirical evidence. Section 3 discusses the datasets and describes the distribution of key variables as well as the industrial composition of employment and trade. Estimation issues and instruments are addressed in Section 4 while Section 5 discusses the results. Section 6 provides estimates for an extended labor demand model while Section 7 concludes the paper with some policy implications.
Derived demand for labor
Following Hamermesh (1993) , the own-price elasticity of labor demand holding output constant can be expressed as:
where L is labor and w is wage rate, σ is the elasticity of substitution between labor and other inputs, and S L is the revenue share of labor. Since wage shocks affect product prices, the resulting adjustment in the scale of production will also affect labor demand. Hamermesh (1993) shows this effect to depend on the price elasticity of consumer demand η. Therefore, the total own-price elasticity of labor demand can be expressed as:
Equation (2) shows a negative wage elasticity of labor demand with two components: the "substitution effect" represented by [1−S L ]σ and the "scale effect" represented by S L η (Slaughter 2001) . In an industry with low labor share, wage spikes affect labor demand primarily through the factor substitution effect while the scale effect dominates in industries with relatively high labor share.
Our basic labor demand function, following Hamermesh's log-linear specification can thus be expressed as:
where L stands for units of labor, V is value added, w is wage rate, j indexes industry, and t indexes time.
In assessing the effect of trade openness on labor demand, Rodrik (1997) argues that imports not only push the price index down but also raise the price elasticity of demand (η) as access to a wide variety of consumer goods increases. The own-price elasticity of labor demand will thus increase in import competing industries. He also underscores that better access to imported intermediate inputs and parts may give domestic firms further flexibility in organizing production which implies an increase in σ and thus higher wage elasticity of labor demand following a reduction in import restrictions. Slaughter (2001) provides further details on these mechanisms.
To better understand the net effect in a given industry with a known labor share, Eq. (2) can be rearranged as:
. Therefore, in industries where η > σ, the ownprice elasticity of labor demand increases with S L . Since the price elasticity of product demand is equivalent to the elasticity of substitutions between final goods (Slaughter 2001) , an increase in η LL with the labor share of output implies that consumers' elasticity of substitution between products is greater than firms' elasticity of substitution between inputs. Trade liberalization can intensify this by increasing consumers' choices more than the input choices for domestic firms. However, if consumer demand is relatively price inelastic and imports primarily increases σ, then the total price elasticity of labor demand will be lower for industries with relatively high labor share.
Trade theories and labor demand
Recent trade theories with heterogeneous firms highlight labor market effects of trade openness other than through greater own-price elasticity of labor demand. The basis for this argument is the recognition that firms participating in export markets are typically larger and more efficient than firms producing only for domestic markets (Bernard et al. 2003; Bernard and Jensen 1999) . Formalizing these observations, the Melitz (2003) trade model shows that the selection of exporters from the upper end of the firm size and productivity distributions intensifies the reallocation of jobs toward more productive firms. Such job churning, however, leaves equilibrium wages and unemployment intact because of the assumption of perfectly competitive labor markets in the Melitz (2003) model. The innovation of recent trade theories is thus to introduce labor market imperfection in Melitz-type models to assess trade-related wage inequality and unemployment. Helpman et al. (2010) propose a trade model with heterogeneous firms and search frictions. Firms in this model screen workers for their abilities and large firms have economies of scale in screening allowing them to hire workers with above average abilities. Opening trade increases profits for large firms entering export markets and raises their incentive to screen workers ever more strictly. Since workers with superior abilities are difficult to replace, wages in export firms will be higher on average as compared to wages in nonexporting firms who screen less, hence increasing wage inequality after trade liberalization. Stricter screening of workers in the Helpman et al. (2010) model also reduces the hiring rate among export firms, which can increase the equilibrium unemployment rate if the vacancyto-unemployment ratio is low. Felbermayr et al. (2011a) propose a similar model with search frictions where trade reduces the unemployment rate as long as it leads to average productivity growth. These authors argue that the value of a new job for an employer increases with average firm productivity (hence increasing the job creation rate), but productivity growth requires a reduction in variable trade costs or an increase in the number of trading partners. A trade model by Egger and Kreckmeire (2009) relies on workers' preference for a "fair" wage, which is tied to firm performance. Trade openness under this assumption leads to wage inequality as wages rise significantly in highly productive firms that enter into export markets. Non-export firms face stiff competition from imported final goods while experiencing pressure to keep up with high wages in export firms. Unemployment in the Egger and Kreckmeire (2009) model increases because the combined effect reduces profit margins of non-export firms forcing them to either cut jobs or exit the market. Davis and Harringa (2011) add an efficiency wage argument to a Melitz-type model where large firms pay higher than the market-clearing wage to elicit effort from their workers as it is particularly harder to monitor effort in large firms. While Davis and Harringa (2011) predict a rise in unemployment rate following trade openness, it is expected to be moderate as compared to the volume of job reallocation across firms.
Overall, the abovementioned trade models with imperfect labor markets suggest that free trade could have undesirable consequences in terms of inequality and/or unemployment despite clear welfare benefits. These predictions are quite different from both the traditional Heckscher-Ohlin-Samuelson model and the intra-industry trade models, and they seem to be more consistent with actual data and public opinion on trade. In the comparative advantage trade models, for instance, trade openness would lead to interindustry reallocation of labor (from import competing industries to export oriented ones) and reduces unemployment in a labor-abundant country. In the intra-industry trade models, countries with similar endowments can gain from trade without job reallocation across firms, as they assume no firm heterogeneity.
The preceding discussion suggests that a labor demand model needs to account for export orientation and import competition. An increase in the revenue share of export firms could reduce employment growth as in the Helpman et al. (2010) and Davis and Harringa (2011) models, or it may lead to employment growth as in Felbermayr et al. (2011a) . Since the risk of firm exit declines with firm size and productivity (Bernard and Jensen 1999) , one would also expect jobs in exporter firms to be relatively more stable. It is therefore possible that as an industry gets increasingly export oriented, employment becomes more secure while job creation rates may slowdown. Although trade theories with heterogeneous firms typically assume firm productivity to be a random draw from a Pareto distribution, in practice, exporter firms would engage in long-term productivity enhancing activities such as innovation, training of workers, and investment in the latest machinery and equipment-interventions that are more frequent among large firms (Revenga 1997) . The resulting productivity gains, including those from learning-through-exporting, may allow exporters to increase output with limited job creation. The effect on net employment thus becomes an empirical question.
Import competition, apart from reducing workers' bargaining power (Rodrik 1997) , may lead to job destruction as in Egger and Kreckmeier (2009) . However, the employment effect arguably varies across industries within a country depending on sources of competitiveness. If access to intermediate inputs is a major constraint for domestic firms, reducing import restrictions may increase average productivity. Competitive pressure could also lead to productivity growth by reducing either x-inefficiency or firm/worker rents (Revenga 1992) . Productivity growth may thus allow domestic firms to compete effectively with imports and avoid rapid job destruction. Similar to the effects of exports on labor demand, the actual employment response to import competition is ultimately an empirical question.
The labor demand model with export orientation and import penetration at the industry level can be expressed as:
where X stands for exports, Y is output, and M is imports. A detailed discussion of estimation issues will be picked up in Section 4, while we now turn to a review of related empirical studies.
Existing empirical evidence
The multiplicity of new trade models with different assumptions and labor market implications suggests that the unemployment effects of trade need to be assessed empirically. The empirical literature unsurprisingly shows mixed results. For a sample of industrialized countries in the OECD, Felbermayr et al. (2011b) find that trade openness, measured as the trade share of GDP, reduces the long-run unemployment rate significantly. Using a large sample of developed and developing countries, Dutt et al. (2009) also find that trade liberalization reduces the national unemployment rate in the long run although unemployment may increase in the short run. While these papers assess national unemployment rates, they say very little about industry-specific effects, which can be important given the across-country differences in industry structure. Studies that examine industry-level employment and trade often use data from a single country and provide interesting results. Earlier studies by Greenaway et al. (1999) for the UK, Revenga (1992) and Sachs et al. (1994) for the USA, and Revenga (1997) for Mexico all find employment reducing effects of trade openness. 4 More recently, Autor et al. (2013) find that import competition from China has a significant negative effect on local labor markets in the USA. Dauth et al. (2014) find that imports from China and East Europe have a mild adverse employment effect on employment while the net employment effect of trade exposure is positive because of strong German exports to these countries. Hasan et al. (2007) investigate the effects of India's 1991 trade reform on industry-level labor demand. They find significant post-reform increases in the own-price elasticity of labor demand, which tend to be higher for Indian states with flexible labor markets. However, the coefficients on indicators of trade policy shifts are by and large insignificant. Also, using industry-and state-level data from India, Hasan et al. (2012) find that trade protection increases unemployment in states with flexible labor markets particularly in urban areas with export-oriented industries. The evidence from Latin American countries is not as encouraging. According to Attanasio et al. (2004) , trade liberalization in Colombia during the late 1980s and early 1990s significantly increased wage inequality and the likelihood of informal sector employment where wages and benefits are minimal. The argument is that formal sector firms exposed to increased import competition cut permanent employment positions and outsource some activities to low-wage workers in the informal sector. In Brazil, MenezesFilho and Muendler (2011) find large transitions of workers out of the labor force and into unemployment following trade liberalization. The authors argue that reallocation of labor to exporters and comparative-advantage sectors is not enough to accommodate importinduced job displacements from the formal sector. Both Attanasio et al. (2004) and Menezes-Filho and Muendler (2011) use household surveys to match workers with their industrial affiliation, and it will be interesting to examine the evidence based on actual industry-level data as we do latter in this paper. There is now a large literature on the productivity effects of trade liberalization in developing countries.
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Studies on African countries are rather scarce and focus on South Africa. Using industry-level data, Jenkins (2008) shows that both imports and exports have negative effects on labor demand in South African manufacturing while Johnson and Subramanian (2001) show that tariff reductions increase productivity growth. Firm-level evidence by Söderbom and Teal (2000) show that exporter firms in Africa are larger, more productive, and capital intensive on average than firms supplying only to domestic markets.
The empirical evidence on unemployment effects of trade liberalization is thus quite mixed although the weight of evidence leans slightly toward the unemployment increasing effect. Such mixed results are unsurprising given the wide variation across studies in terms of dependent variables, indicators of trade openness, model specification, estimation methods, and time horizon. Some studies use national unemployment rates while other use state-and industry-level data. Trade measures also include indices of trade volume as well as actual trade policy changes. How much of the disparity in the existing empirical evidence reflects differences in data and methodologies is quite unknown. One of the contributions of this paper is thus to provide a consistent set of empirical evidence on the employment-trade relationship using the same data sources, level of disaggregation, model specification, and estimation method for a large sample of developing, transition, and developed countries over a comparable time horizon. The analysis also takes into account potential differences in the employment response to trade openness based on the technological advancement of manufacturing industries. This approach allows a better comparison of performances across countries while addressing differences in industry structure and degree of trade integration.
3 Data and descriptive statistics
Data
The paper combines two datasets on manufacturing industries. The first one is UNIDO's Industrial Statistics database (INDSTAT4) that provides disaggregated data on industrial activities at the four-digit ISIC level. INDSTAT4 reports, among other variables, the number of workers (L) and current US dollar values of total output (Y), value added (V), the wage bill (W), and investment (I) in an industry. The other data source is the United Nations Commodity Trade database (COMTRADE), which provides highly disaggregated data on exports (X) and imports (M) at the level of six-digit Harmonized System trade classification codes (HS codes). The trade data is restricted to manufacturing industries. The two datasets are combined at the four-digit ISIC level using a concordance provided by the UN statistics division.
The response variable of interest, ln(L ijt ), is the logarithm of total number of workers in country i and industry j at time t . The wage rate (w) in an industry represents the average wage per worker obtained by dividing the total wage bill by the total number of workers. Partial labor productivity (v) is calculated as value added per worker in a four-digit ISIC industry. Constant price values of output, value added, and wages are calculated using producer price indices (PPI) for two-digit ISIC industries from INDSTAT2 database. This database provides industry-level indices of volume of output from which we were able to recover the underlying producer price index. For industries with missing values of PPI, we use the manufacturing sector PPI.
The export share of output (X/Y) and import penetration rates [M/(M + Y)] are calculated by using trade data from COMTRADE and total output from INDSTAT4. The number of export items (HS) refers to the number of six-digit products in a four-digit ISIC industry for which a country has nonzero exports. The number of competing countries (CX) is the number of exporting countries around the world; for each HS code, a country is an active exporter.
We have data on the abovementioned variables for 72 countries: eight from SubSaharan Africa (SSA), 11 from Asia and the Pacific (ASIA), ten from Latin American and the Caribbean (LAC), eight from Middle East and North Africa (MENA), 16 from Central and East Europe (CEE), and 19 from the OECD. The sample period extends from 1990 to 2009 with unbalanced panel at the industry level. See Appendix C for the list of countries.
Growth rates
Table 1 provides summary statistics on manufacturing output and employment by region. Real manufacturing value added grew at about 3 % per annum during [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] 6 for the entire sample with growth rates in developing countries exceeding that of OECD countries. At about 3 % per annum, SSA and MENA are the only regions with relatively strong employment growth during the sample period. To put growth rates in perspective, it should be recognized that SSA and MENA regions started from a very low manufacturing base. Employment in semi-industrialized ASIA and LAC regions grew rather slowly at 1.6 and 0.6 %, respectively. The more advanced CEE and OECD countries, however, experienced absolute contraction of employment at 1 and 1.3 %, respectively. The regional averages suggest that growth in manufacturing employment tends to wane with the maturity and technological advancement of the sector. This is consistent with Herrendorf et al. (2013) where they find an inverted U-shape relationship between the employment share of manufacturing and per capita income.
Real wage rates in our sample grew on average by about 2 % per annum during 1990-2008. Real wages in MENA and CEE increased by 3.3 and 5.1 %, respectively, mirroring the above average value-added growth rates in these regions shown in Table 1 . In ASIA and OECD countries, real wages grew modestly just above 1 % while they literally stagnated in LAC and SSA. 7 This suggests that the increase in manufacturing wage bills in LAC and SSA is driven predominantly, if not entirely, by employment growth as shown in Table 1 . This contrast with CEE and OECD countries where the wage bill grew entirely because of wage rates as employment declined. Not surprisingly, labor productivity and wage rates are highest in the OECD and lowest in SSA countries. The regional aggregates in Table 1 conceal important nuances at lower levels of aggregation, which are unraveled in Table 2 . For this analysis, we follow the OECD's approach for a technological classification of manufacturing industries with slightly different cutoff points. This classification as outlined in Hatzichronoglou 1997) uses the R&D intensity of manufacturing activities for a sample of OECD countries. Accordingly, we classify the food, beverage, tobacco, textile, garments, leather, and wood industries as "low-technology" industries. These are industries that typically require standardized technologies and rely mainly on unskilled labor justifying why they have often been considered as "comparative-advantage" industries for developing countries. The printing and paper, chemical and plastic, nonmetal, and metal industries are considered to be "medium-technology" industries that are often capital-intensive and may require semi-skilled labor. The machinery, transport equipment, electronics, semiconductor, and precision instruments industries are classified as "high-technology" industries. Competitiveness in the latter often requires continuous upgrading of technologies and a critical mass of skilled labor, hence giving developed countries an edge over developing countries. Table 2 shows that employment in ASIA's high-technology (HT) manufacturing industries expanded at 4 and 7 % in the 1990s and 2000s, respectively, revealing that the slow employment growth in this region (Table 1) is due to weak job creation in low-technology (LT) industries. LT industries, on the other hand, drive employment growth in SSA while medium-technology (MT) industries have been critical in MENA countries (mainly in the petro-chemical industry).
9 None of the industries in LAC show strong employment performance. Not surprisingly, the main source of decline in manufacturing employment in the OECD has been sustained job losses in LT industries. Employment in MT industries in the OECD suffered only minor contractions while HT industries actually gained employment since 2000. Therefore, Table 2 indicates an underlying job reallocation process across manufacturing industries within a region especially in ASIA and OECD countries. It also shows a rather persistent division of labor among regions that may keep the technological gap from closing.
Structural change
To give further insight into structural features of manufacturing, we juxtapose the employment and output compositions of industries in Fig. 1a at 5-year intervals. It is clear that the employment shares of LT industries have been increasing steadily in SSA, LAC, and MENA regions while they declined in ASIA, CEE, and OECD countries. This pattern is reversed in MT industries whose employment shares declined in SSA, LAC, and MENA countries while they increased in ASIA, CEE, and OECD countries (the trend reversing a bit in SSA during [2005] [2006] [2007] [2008] [2009] . While no clear trend is detectable in HT industries, the employment shares are clearly higher in ASIA, CEE, and OECD countries. Since trade openness increased during the sample period, Fig. 1a seems to suggest that international trade reinforces existing differences in industrial structure between developed and developing countries. This is quite different from Wacziarg and Wallack (2004) who find insignificant effects of trade on job reallocation across (2011) for Brazil. The industrial distribution of manufacturing employment, however, does not always coincide with the distribution of output. Figure 1b shows that the output shares of LT industries in SSA, LAC, and MENA are far less than their respective employment shares. Most importantly, the output shares of LT industries are not rising with the increasing employment shares in these regions suggesting a decline in labor productivity in this sector. In ASIA, CEE, and OECD countries, however, there has been a decline in the output shares of LT industries consistent with the declining trend in their employment shares. Strikingly, the output shares of MT industries are far greater than their employment shares across all regions with little variation over time underscoring their capital-intensive technologies. MT industries also dominate manufacturing output 1990-1994, 1995-1999, 2000-2004 and 2005-2009, respectively in the developing world with output shares more than twice that of LT industries. As would be expected, the output shares of HT industries show a steady increase over time only in ASIA, CEE, and OECD countries. A few remarks can be made based on Fig. 1a , b:
(i) That LT industries are clearly labor intensive while MT industries tend to be capitalintensive, with HT industries standing somewhere in between. (ii)That except for ASIA, there is less dynamics in the technological composition of manufacturing output in developing countries while employment is shifting away from MT to LT industries. Employment and output in ASIA are both shifting toward MT and HT industries similar to the patterns in CEE and OECD countries. (iii)That the employment and output shares of industries in the OECD and CEE are rather balanced indicating equivalence of labor productivity (output per person) in LT, MT, and HT industries.
Unlike developed countries, there is stark cross-industry variation in labor productivity in developing countries suggesting ample room for reallocation of resources within the manufacturing sector.
Trade in manufactures
Turning to international trade, Table 3 shows that about a quarter of manufactured output in a four-digit industry is exported during 1990-2008 with noticeable differences across regions. OECD countries have the highest export orientation at 31 % while SSA countries have the lowest rate at less than 7 %. This is consistent with the expected positive correlation between exports and productivity. Export orientation of manufacturing has increased steadily from about 14 % of output during 1990-1994 to about 29 % during 2005-2009 for the entire sample. At the same time, import penetration rate also increased from 14 to 25 % suggesting greater trade openness. Within the developing world, LAC has the highest import penetration rate (24 %), which is at par with that of OECD countries. Figure 2a shows export orientations that often do not reflect the underlying employment structure. Low-technology industries in ASIA, CEE, and OECD countries have become increasingly export oriented although the employment and output shares of LT Source: UN COMTRADE X export earnings, X/Y export to output ratio, HS number of six-digit HS export items in a four-digit industry, CX number of countries exporting the same HS code, M value of imports, M/(M + Y) import penetration ratio, Δ difference industries have been declining steadily in these regions. For the rest of the developing world, export orientation of LT industries either remained well below 10 % (as in SSA and MENA) or declined over time (as in LAC) in direct contrasts with the increasing employment share of this sub-sector in these regions. While medium-technology industries account for the majority of manufactured output around the world, this is by far the least export-oriented sector especially in developing countries including ASIA. The export ratio of high-technology industries is also not impressive with that of LAC and ASIA closely following OECD countries. The HT industries in the OECD are the only sector where there is a clear co-movement between export-output ratio and employment share. Low-technology industries across all regions face higher import penetration rates in comparison with MT and HT industries. Strikingly, LT industries in developing countries are experiencing increasingly higher rates of import penetration rate than their Fig. 2 a Export-output ratio by industry and region. b Import penetration rate by industry and region. Note: Numbers 1 to 4 in both panels refer to 5-year intervals for 1990-1994, 1995-1999, 2000-2004 and 2005-2009, respectively Shiferaw and Hailu IZA Journal of Labor & Development (2016) 
Econometric approach
Given the industry-level panel data for a large sample of countries, the econometric model we estimate takes the following form:
where L is labor, V is real value added, w is real wage rate,
is import penetration rate, s is the labor share of output, and the subscripts i and j index, respectively, countries and four-digit industries while t indexes year. The term ij is a country-industry fixed effect, u t stands for time fixed effects, and ε ijt represents time varying equation errors. Equation (5) is estimated using panel data that uniquely identify a four-digit industry for each sample country. The garments industry in Bangladesh is thus uniquely identified from the garments industry in India.
The interaction term between the labor share of output and wage rate emanates from our discussion in Section 2, where Eq. (2) is expressed as
Here, the labor share of output, assuming it remains stable over time in a given industry, acts as a weight for the net effect of the elasticities of substitution of inputs and final goods on η LL . Therefore, ψ in Eq. (5) captures the differential own-price elasticity of labor demand for industries with higher share of labor.
10 For instance, if ψ is positive and significant, it implies that the wage elasticity of labor demand declines with the labor share of output and that σ > η. Identification of the own-price elasticity of labor demand is based on the assumption that labor supply is perfectly elastic at the four-digit SIC level. While this may seem to be a strong assumption, the level of disaggregation in our analysis at four digits is reasonably small such that it is not an egregious misrepresentation (Slaughter 2001) . For developing countries with high unemployment rates and small share of manufacturing in total employment, this assumption is rather reasonable. If that is not the case, our model may overstate the wage elasticity of labor demand. The decision to use the intensity of exports and imports to capture the employment effects of trade integration is partly data-driven. The majority of developing countries in our sample implemented major trade liberalizations during the second half of the 1980s and at the beginning of the 1990s. The fact that our data begins in 1990 or later for some countries excludes trade policy shifts as control variables. It is also a common practice to use trade flows in the growth and trade literature as they show real exposure to international trade.
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While we assume exogenous demand for manufactures from domestic and export markets, potential endogeneity of explanatory variables arise partly because of simultaneous determination of employment, output, exports, and intermediate imports. We address this problem to an extent by taking 1-year lags of all explanatory variables. We also use the panel fixed effects estimator to account for unobserved technical and market characteristics that are industry specific and time invariant. This estimator will also address the influence of country fixed effects. The time fixed effects will capture variations over time in interest rates and other macroeconomic shocks that are common to all industries. Since sample countries are at different stages of industrialization and success in one industry could have spillover effects on related industries, it is unrealistic to assume independence of ε ijt across industries within a country. Robust standard errors will thus be used throughout the analysis.
Despite these safeguards, the panel fixed effects model is unlikely to address all the endogeneity problems satisfactorily. Job losses in specific manufacturing industries may trigger selective trade protection measures that reduce imports, while increased female labor force participation and/or migration may fuel export competitiveness. Therefore, we use instrumental variables to account for problems of reverse causation and time varying un-observables and obtain exogenous variation in import penetration rate and export orientation as well as real wages and real value added.
The instruments we construct are country and industry specific and vary over time. One of our instruments for import penetration rate is a weighted average exchange rate index of major import supplier countries to a particular industry of a given country. Since the US Dollar is the currency of choice for most international transaction, we use US Dollar exchange rates of import partner countries. Exchange rate indices from the IMF Financial Statistics database are weighted by the source country's share in total imports of a country in a given industry using trade flows from the COMTRADE database. We also construct an average implicit GDP deflator of import supplier countries weighted in a similar fashion as an additional instrument for import penetration rate. The assumption is that exchange rates and price indices of key import supplier countries are exogenous to economic conditions in a specific industry of the importing country while affecting import costs.
The instruments for import penetration rate can be expressed as:
where EXI ijt is a weighted average exchange rate index of import supplier countries, M ijkt represents import by country i from supplier country k in industry j at time t, and EX US kt is US Dollar exchange rates of import supplier countries. PPI kt represents implicit GDP deflators of source countries as a proxy for their producer price indices while PPI ijt is a weighted average industry-specific index of import source countries.
In constructing the instruments for import penetration, we allow the composition of partner countries to vary across industries and over time, which together with the annual data on exchange rates and GDP deflators provide us with industry-specific instruments for each sample country. We use a 2.5 % import share as a cutoff point to determine the set of import partner countries. The selected source countries account on average for 89 % of industry-level imports in our sample. As much as data allow, we take three data points each for the 1990s and 2000s to allow changes in the composition of import source countries. In a few cases, data limitations restrict us to only two sets of partner countries, i.e., one set for the 1990s and another set for the 2000s.
Our instruments for import competition differ from that of Autor et al. (2013) where they used imports by other developed country from China to instrument US imports from China. Dauth et al. (2014) follow a similar approach for Germany. Unlike these authors, we examine the employment impact of import intensity in general rather than focusing on competition from emerging economies-China in the case of the US and China and East Europe in the case of Germany. Our approach measures the changes in import supplier countries directly rather than the indirect approach which relies on the behavior of importing countries at a similar level of development.
To instrument the export-output ratio, we construct industry-specific weighted average real exchange rate index for exporting countries. We use the official US dollar exchange rate index adjusted for industry-specific price indices. The producer price indices of major export destination countries are weighted by their respective export shares from a given industry using trade flows from COMTRADE. The official exchange rate is assumed to be exogenous to firms in a four-digit ISIC industry and so also are producer prices in the export destination countries. In addition to this, we also use a weighted GDP index of export destination countries to capture demand shocks in partner countries using the export shares as weights. To be included in the calculation of the real exchange rate index and the GDP index, a destination country should account for at least 2.5 % of an industry's exports from a sample country. The selected destination countries account on average for 90 % of industry-level exports from our sample.
The instruments for export-output ratio can be expressed as:
where REXI US ijt is weighted average real exchange rate index for export destination countries, X ijk ' t is total export from industry j of country i to destination country k′ at time t, EX US it is the official exchange rate of exporting country i, PPI ijt is industry-level producer price index (from INDSTAT2) of exporting country, and PPI k ' t is implicit GDP deflator of an export destination country. GDPI k ' t is the GDP index of an export destination country while GDPI ijt is the aggregate GDP index of export destination countries applicable to industry j of an exporting country.
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Assuming that workers in a four-digit industry will consider the average wage in the respective two-digit industry as an alternative wage, we use the latter to instrument real wage rates at the four-digit level. The fact that we are using real wages already takes into account the two-digit producer price index in that industry. Real value added of each four-digit industry is instrumented by the real GDP of the same country to capture demand shocks from the entire domestic economy.
Following the discussion in Section 3, the labor demand model will be estimated separately for the six regions. By creating sub-samples of countries with comparable geographic, historical, and institutional backgrounds, we hope to further mitigate the effects of time varying country-level heterogeneity that our model does not control for. These include differences in technological capabilities, human capital, and institutional qualities that could affect the employment response to exogenous shocks in our covariates. The vast regional difference in industrial structure and dynamics shown earlier in Section 3 seem to support this strategy rather than imposing the same coefficient for all developed and developing countries.
Within each region, the employment model will also be estimated for the entire manufacturing sector as well as for high-, medium-, and low-technology industries. The idea is to allow for heterogeneous employment responses to exogenous shock in our covariates across groups of industries which may arise from unobserved technological and market characteristics. The observed structural differences in Section 3 support this classification of industries, which hopefully enhances the statistical precision and policy relevance of the econometric analysis. Table 4 presents estimates of the labor demand model for groups of developing, transition, and developed countries. As would be expected, we find a negative and statistically significant own-price elasticity of labor demand across all regions. In developing countries, the coefficient on real wage ranges from 0.44 in MENA to 0.54 in SSA with an average of 0.48. Interestingly, Table 4 shows positive and statistically significant coefficients on the interaction term between real wages and the labor share of output for all regions. This suggests that the elasticity of employment with respect to real wages declines as the labor share of output increases. At average values of labor share, which is about 42 % in developing countries, the results indicate about 5 % reduction in the own-price elasticity of labor demand. This is consistent with the neoclassical factor demand theory where the rate of factor substitution declines as firms use more of one input keeping output constant. The sign of the interaction term also suggests that the elasticity of substitution of inputs for manufacturing firms is greater than consumers' elasticity of substitution between final products, although in theory the latter has no upper bound (Slaughter 2001) . Formal comparison of coefficients in Appendix A: Table 10 in the Appendix shows that the coefficient on wage in OECD countries is significantly larger than coefficients in each developing region. Among developing countries, statistically significant differences exist mainly on the interaction term between labor share and log wages. 14 Demand for manufactured goods has the expected positive and statistically significant effect on labor demand. Across the developing world, the average demand elasticity of employment is about 0.43, i.e., a 1 % growth in real value added leads to a 0.43 % increase in employment. While coefficients on value added in Table 4 show statistically insignificant differences among developing regions, Appendix A: Table 10 shows that they are significantly lower than that of OECD countries. Given the actual contraction of manufacturing employment in the OECD, the positive demand elasticity indicates the reallocation of jobs from the declining LT industries toward better performing MT and HT industries.
Estimation results
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The coefficients on real value added in Table 4 suggest that the employment benefits of industrialization in developing countries are rather moderate than what policymakers may have wished for. A developing country needs to maintain about 10 % growth in real value added to achieve a 4.3 % annual growth in manufacturing employment. However, performance indicators in Tables 1 and 2 suggest that such spectacular rates of valueadded growth are rather infrequent. In countries where population and labor force continue to grow at 2-3 % per annum, increasing the employment share of manufacturing may require even higher rates of industrial expansion.
While demand and wage elasticities of labor demand are remarkably similar across developing regions in terms of coefficient size and significance, Table 4 shows striking differences in the employment response to participation in international trade (see also Appendix A: Table 10 ). LAC and MENA are the only developing regions where import penetration significantly dampens domestic labor demand. This is not surprising in the case of LAC given its high import penetration rate relative to other developing regions. This finding is also consistent with existing country-level studies in Latin America as discussed earlier (Revenga 1997; Attanasio et al. 2004; Menezes-Filho and Muendler, 2011) . Import penetration causes no adverse employment effects in ASIA, while it significantly increases employment growth in SSA. The latter is likely the result of better access to imported intermediate inputs more than offsetting the negative employment effects of competition from imported final products. While import competition has statistically significant job destruction effects in CEE and OECD countries, the employment effect in the OECD is rather marginal as compared to CEE.
Large regional differences also emerge in the employment effects of export orientation. Other things being equal, growth in manufactured exports increases labor demand significantly in LAC and ASIA. Positive albeit weaker employment effects of exports are also Note: All variables are lagged by one period. V is real value added, w is real wage, s is the share of labor in output, X/Y is the export share of output, and M/(M + Y) is import penetration rate. Robust standard errors indicated in parentheses.*, **, and *** represent statistical significance at 10, 5, and 1 %, respectively. DVPG refers to developing countries observed in CEE and OECD countries. Owing partly to their limited participation in export markets, employment in SSA and MENA does not vary with the export-output ratio of an industry. Overall, the evidence does not support the negative relationship between employment and export growth predicted by some of the new trade theories with heterogeneous firms. But our findings are more consistent with Felbermayr et al. (2011a) where export orientation increases job creation. Nonetheless, the coefficients on the export ratio are typically small even for regions where they are statistically significant and differences across regions are largely insignificant as shown in Appendix A: Table 10 . Such unimpressive employment benefits suggest that the size and productivity advantages of exporting firms may have allowed them to increase exports with limited adjustment of labor. The results in Table 4 reflect average employment responses across all manufacturing industries ignoring potential heterogeneity across groups of industries. By estimating the labor demand models for technology-based groups of industries, we allow employment responses to vary within each region. Table 5 examines employment in low-technology industries while Tables 6 and 7 report the results for medium-and high-technology industries, respectively. Because of limited number of observations for the SSA sample, Table 6 combines the MT and HT industries in Africa. Table 5 indicates that for most countries, the elasticity of employment with respect to value added is larger in LT industries (by about ten percentage points) relative to the manufacturing sector averages reported in Table 4 (that of LAC and CEE are close to the average). This is not the case for MT industries in Table 6 , where the coefficients on value added are typically lower than the respective regional average in Table 4 for all regions. These results are consistent with the descriptive statistics that LT industries are typically labor-intensive while MT industries tend to be capital-intensive. The employment intensity of value-added growth in HT industries (Table 7) is often better than MT industries but less than LT industries. LAC and CEE are exceptions where demand elasticities of employment in HT industries are stronger relative to LT industries. As discussed earlier, HT industries are the only industries in CEE and OECD countries that exhibited employment growth. Note: See notes under Table 4 Although import penetration rates in LT industries are higher than other industries, this does not seem to induce significant reduction in labor demand in developing countries (Table 5 ). The only exception is the resource rich MENA region where the coefficient on import penetration is large, negative, and statistically significant. As developing countries have become the main sources of LT exports (accounting for about two thirds of total LT exports for countries in our sample), the absence of a strong adverse employment effect of imports in this sector could be the result of trade among developing countries. For developed and transition economies, however, LT imports cause significant displacement of low-skill jobs. This indicates the relative competitiveness of developing countries in LT Note: See notes under Table 4 Shiferaw and Hailu IZA Journal of Labor & Development (2016) 5:3 Page 20 of 36 industries and our findings support the view that trade with developing countries reduce jobs in high-income countries (Autor et al. 2013 ).
As shown in Table 6 , jobs in medium-technology industries are particularly susceptible to import competition across all regions except SSA. Unlike the LT industries, the employment-reducing effects of import competition in MT industries are a bit stronger for developing countries as compared to CEE and OECD countries. Until very recently, more than 50 % of world exports of MT products are supplied by OECD countries showing their competitive advantage. MT industries in Africa seem to benefits from increased import penetration, which could be explained by better access to intermediate inputs. Jobs in high-technology industries are by far the least sensitive to import competition relative to LT and MT industries. The only exception is Latin America where statistically significant employment contraction occurs as a result of import penetration. On the flip side, the two regions that dominate world exports in HT industries, i.e., OECD and ASIA, have positive employment elasticities with respect to import penetration, although the coefficient for ASIA is not statistically significant. This suggests that greater trade openness in high-technology industries could be beneficial for most countries.
Not all developing countries benefit from export-oriented low-technology manufacturing. Table 5 shows that only MENA and ASIA have statistically significant employment benefits from LT exports. Interestingly, the coefficient on export-output ratio is positive and significant for LT industries of the OECD suggesting that export orientation helps slowdown the rate of job destruction in this sector. This is consistent with the declining employment share and increasing export ratio of this sector in the OECD (Fig. 2) . Export orientation in MT industries has employment benefits only in ASIA and OECD regions suggesting these are the dominant exporters in this industry.
High-technology exports are not important sources of employment gain with the exception of LAC where the coefficient is positive and significant. The size of the coefficient on export ratio is quite low even when statistically significant reaffirming the limited contribution of export-oriented manufacturing for job creation. Once again, the fact that exporters are relatively large and productive seems to allow them to increase exports with limited job creation. Equally important is the observation that export orientation is not endangering existing jobs as some of the latest trade theories predicted.
Summing up, low-technology industries still seem to have significant employment potentials for developing countries. A shift toward MT manufacturing may increase productivity and value-added growth in developing countries, as shown earlier in Fig. 2 , but such a transition is less likely to generate more employment because of the capitalintensive nature of the sector and its limited export orientation. From an employment perspective, a structural change that favors HT over MT industries may serve developing countries better as their human capital and per capita income continue to rise. This is partly because the output share of HT industries in total manufacturing is still very low in developing countries and employment in this sector is far less susceptible to import competition. The latter is perhaps an indication of the role of intermediate inputs as well as growing FDI flows in this sector from OECD to developing countries.
Extended model
In this section, we extend the labor demand model by considering additional dimensions of export activities. Countries and industries with comparable export-output ratios may differ in the range of export items, i.e., the extensive margin. Hausmann et al. (2007) argue that the discovery of new export items is bound to be sub-optimal because of sunk costs that are private and the public-good nature of successful new export products. The authors also show diversification as an important predictor of both the level and future growth rate of per capita income. In a related literature, Bernard et al. (2010) and Goldberg et al. (2010) find that multiproduct firms are significantly larger, more productive, and more export oriented than single product firms. Whether diversification affects employment opportunities, holding export-ratio constant, is thus worth exploring.
Our conjecture is that the employment benefits of adding a new export item may depend on the current diversity of the export basket. For a developed country with a broad range of manufactured export items, adding one more product may not have a noticeable employment effect as compared to a developing country with only a few export items. We attempt to explore this relationship by including in the labor demand model the total number of six-digit export items (HS codes) within a four-digit ISIC industry and compare the outcome for developed and developing countries.
Once a new export item is introduced, subsequent employment growth will be driven by the intensive margin, which in turn depends partly on the competitiveness of the global market in that particular industry. Products with relatively low discovery costs are likely to be exported by firms from multiple countries. With fewer buyers and many suppliers, importers may exercise market power and use the threat of switching supplier countries/ firms to dictate the terms of exchange in their advantage. The resulting uncertainty of demand and contract terms may reduce exporters' incentive and ability to create and retain jobs. To capture this effect, the extended labor demand model includes a measure of the number of active exporter countries (CX) for each four-digit industry.
Finally, constraints to job creation may arise from inadequate investments in machinery and equipment. Since Eq. (5) already controls for value added, the focus here is on the role of investment on labor productivity of domestic firms facing competitive pressure. One example is the reduction in maintenance cost and down time by replacing old machines by new ones. The productivity effect could also be associated with the increase in the scale of production as investment intensifies. We expect such complementary employment effects to be important for countries at early stages of industrialization. For others, high investment rates may dampen labor demand as production becomes more capital-intensive. The extended model includes the investment rate as one of the explanatory variables, and it is calculated as the percentage of manufactured output dedicated for investment purposes. The extended model is expressed as follows:
The results from the extended model are presented in Table 8 . Because of the substantial reduction in the number of observations due to missing values for the new variables, the extended model is first estimated for the entire manufacturing sector without delving into technology-based industry categories. The coefficients on previously discussed covariates remain similar to those in Table 4 with minor differences in magnitude and a few losses of precision due to sample size reduction. Therefore, the remaining discussion focuses on the new variables in the extended model.
A key observation is the positive and statistically significant coefficient on the number of export items (HS) for developing countries. This is particularly true in SSA and LAC countries and to a certain extent in MENA too. This suggests that after controlling for export-output ratio, adding new export items has significant employment benefits for countries that have yet to become accomplished exporters of manufactures. No such employment benefits accompany export diversification in ASIA and OECD countries, which currently dominate world exports of manufactures. The marginal employment benefits from product adding seem to decline with the scale of export activities. This appears to resonate with the findings of Imbs and Wacziarg (2003) that as countries develop, their economies become increasingly less (more) concentrated (diversified) until a threshold level of per capita income is reached, beyond which specialization kicks in.
Participating in export markets in which there are a large number of competitors does not have any noticeable employment effects. Nonetheless, there is some evidence that exporting what most other countries export increases job opportunities in SSA. This suggests that countries with limited technological capabilities can get a foothold in international markets by exporting items with low discovery costs. Similarly, the fact that the coefficient on CX is negative for the Asian sample, despite lacking precision, suggests that the region is approaching a point where industrial expansion and job creation through low-technology exports may no longer be a viable option. This opportunity is about to Note: See notes under Table 4 . HS is the number of six-digit export items in a 4-digit industry, CX is the number of competing countries, and I/Y is the investment rate. Superscripts a, b, c, and d represent statistical significance at 11, 13, 14, and 12 %, respectively avail itself to low-cost countries in Africa. The other interesting result in Table 8 is the positive and significant relationship between investment and employment in developing countries as a group with the exception of LAC. It is striking that the employment effects of investment are larger and highly significant for manufacturing industries in SSA.
In Table 9 , we allow the coefficients of the new variables to vary across technologybased industry categories. Medium-and high-technology industries for developing countries are merged together to economize on observations. The results show that labor demand in developing countries increases significantly as new export items (HS) are added to both LT and the combined MT/HT industries. However, the employment benefits are substantially larger in the MT/HT industries reflecting perhaps greater possibilities for diversification in more advanced industries. This is consistent with Hausmann et al. (2007) where growth in per capita income increases with the introduction of new products in technologically advanced industries. Product adding also helps developed countries create manufacturing jobs but only in the HT industries; even then, the coefficient on HS is barely significant. The coefficient on CX that proxies the competitiveness of export markets at the industry level is negative for the most part as would be expected but statistically insignificant. For LT industries in developing countries, however, an increase in the number of competing countries seems to increase employment.
While investment increases job creation in developing countries as shown in Table 8 , only in LT industries does this complementarity turn out to be statistically significant. This seems to be consistent with the observed increase in the employment share of LT industries in the developing world except for ASIA (Fig. 1a) . On the other hand, investment in OECD manufacturing complements job creation only in HT industries while it tends to be negatively related with employment in both LT and MT industries. Capital flows from OECD countries to LT industries of developing countries could thus lead to a win-win situation.
Conclusions
This paper provides industry-level analysis of manufacturing employment using panel data from a large sample of developing, transition, and developed countries. The labor demand model is inspired by the literature in labor economics as well as recent developments in trade theory with heterogeneous firms. We allow the elasticities of labor demand to vary across regions as well as groups of industries at different levels of technological advancement. By using the same data sources, estimation model/method, and level of disaggregation for a large sample of countries, the paper provides a better understanding of the state of manufacturing employment in an increasingly integrated global economy. While industrial expansion generates employment opportunities in developing countries, we find the elasticity of employment with respect to value-added growth to be far less than proportional suggesting that developing countries may need to sustain atypically higher rates of real value-added growth (above 10 %) to increase manufacturing employment by about 4 % on average. In fact, the cross-country comparison of employment growth suggests that job creation in manufacturing tends to slowdown with the maturity and technological advancement of the sector. For developed countries, for instance, value-added growth and exports at best reduce the rate of job destruction in manufacturing.
While the own-price elasticity of labor demand is negative across all regions, the degree of responsiveness declines as the labor share of output increases which is consistent with the neoclassical factor demand model. The employment effect will thus be larger for developing regions experiencing relatively faster growth rates in real wages such as ASIA countries.
In low-technology industries where developing countries have comparative advantage, the adverse employment effects of import competition are rather insignificant-the resource rich MENA region being an outlier. For developed and transition economies, however, import penetration in LT industries reduces domestic labor demand significantly. Developing countries experience substantial employment contractions due to import competition in the more capital-intensive medium-technology industries. The only exception to the latter is SSA where import penetration and employment are positively related. Jobs in the emerging high-technology industries in developing countries, excluding LAC, are not susceptible to import penetration presumably because of the associated flows of technologies and intermediate inputs. HT industries in OECD countries gain employment as imports intensify testifying to the region's competitive advantage in this sector.
The export intensity of manufacturing does not seem to have substantial employment benefits for developing countries. Cases where export orientation contributes to employment growth include LT and MT industries in ASIA and HT industries in LAC. However, we do not find any employment reducing effects of exports as implied by some of the recent trade theories with imperfect labor markets. In fact, for OECD countries, exports seem to slowdown the rate of job destruction in LT industries. On the other hand, diversifying the export basket by adding new products contributes significantly to employment growth in developing countries particularly in the MT and HT industries. Product adding also helps create jobs in OECD countries but only in the HT industries.
The paper also underscores the importance of allowing for regional differences in understanding the dynamics of manufacturing employment. A few generalizations can be made in this regard. Latin American and Caribbean countries have the highest import penetration rate in the developing world and suffer most from import-induced job losses in their MT and HT industries with only marginal employment gains from HT exports. To make matters worse, value-added growth in the labor-intensive LT industries has started to slowdown in LAC since the year 2000. On the bright side, employment in this region is strongly responsive to diversification of export items.
Although manufacturing employment in Sub-Saharan Africa does not seem to suffer from growing imports and may even benefit from it, few of its industries are export oriented. Domestic demand for manufactures will likely set the growth path of manufacturing in this region and its employment contributions in the foreseeable future. Luckily, African manufacturing is responding favorably to the addition of new export items and to investment in machinery and equipment. Obviously, more FDI can address simultaneously the investment and export diversification efforts in this region.
Among developing regions, Asian countries have by far the most promising outlook in terms of manufacturing employment. Although declining over time, LT industries still account for about a third of manufacturing employment in this region while MT and HT industries are rising to fill this gap. Export orientation in the LT and MT industries also contribute to manufacturing employment as already indicated. A challenge for the region is strengthening the competitiveness of MT industries where imports tend to curb domestic labor demand. Given rising real wages in the region, improving labor productivity is imperative to sustain competitiveness.
Middle East and North African countries are doing better than SSA with growing participation in the export of manufactures. The dominance of capital-intensive medium-technology industries may suppress employment growth in MENA together with susceptibility to import competition. On the other hand, MENA has the highest investment rate in manufacturing than any other region, and this seems to have significant contributions to job creation.
Endnotes
1 While Fallon and Lucas (1993) find that job security laws in India and Zimbabwe reduce labor demand, this claim has been disputed by subsequent studies on Indian labor markets (Bhalotra 1998 Revenga (1997) shows a downward shift in labor demand. 5 A firm level study by Pavcnik (2002) for Chilean manufacturing and industry-specific studies by Schor (2004) and Iscan (1998) for Brazil and Mexico, respectively, find significant productivity improvements in the manufacturing industries after trade liberalization but did not analyze labor market outcomes. Also, see Kim (2000) for productivity enhancing effects of trade in South Korean industries. 6 The 2009 data is excluded from the summery statistics to avoid the effects of a sharp drop in manufacturing performance at the beginning of the recent global financial crisis. 7 Kapsos (2005) makes similar observation using employment data for entire economies including manufacturing. 8 The OECD classification identifies four categories: low, medium-low, medium-high, and high technology industries. While the printing and paper industry is classified as lowtechnology by the OECD with the highest score within this group, in our paper, we classify it as medium technology. We also lump together the medium-low and medium-high categories into one medium-technology category except that we reclassified the scientific instruments, motor vehicles, and electronic machinery in the high technology category instead of putting them in the medium-high group. These three industries ranked at the top of the medium-high technology based on R&D intensity (see Table 3 of Hatzichronoglou 1997) . This change in cutoff points is made to allow sufficient number of observation in applying the OECD classification to less industrialized countries. 9 Employment in high-technology industries also grew faster in SSA and MENA although this is a rather narrow experience restricted to the transport equipment industry, which emerged only recently. 10 The average labor share of output in our sample does not have a clear trend over time suggesting that s in Eq. (5) Note: See notes under Table 4 Note: The interaction terms R*[] are interaction between a region dummy variable R and the other regressors In columns 1-3, the dummy variable R takes the value 1 for ASIA and 0 for the other region mentioned in the column head. For instance in column 1, R takes the value 1 for ASIA and 0 for MENA. In columns 4-7, R takes the value 1 for OECD and 0 for other regions indicated in the column head. For instance in column 5, R takes the value 1 for OECD and 0 for MENA. See Table 4 for the description of other variables. All regression include time dummy variables. *, **, and *** indicate statistical significance at the 10, 5, and 1 % level, respectively Note: See Appendix A: Table 10 for notes Note: EXI ijt is a weighted average exchange rate index of import supplier countries, PPI ijt is a weighted average industryspecific price index of import source countries, REXI US ijt is weighted average real exchange rate index for export destination countries, GDPI ijt is the aggregate GDP index of export destination countries applicable to industry j of an exporting country, ln (w)-two-digit SIC is the log of wage rate at the two-digit SIC level, and GDPI-domestic is GDP index at the country level. Robust standard errors are in parenthesis Note: See notes to Appendix B: Table 14 
